2-(2-(2-aminoethoxy)ethoxy)-N-tritylethan-1-amine (P1)
2,2′-(ethylenedioxy)bis(ethylamine) (512 mmol, 75.0 mL) was dissolved in DCM (1.0 L) in an oven-dried, nitrogen-flushed, round bottomed flask and the solution was cooled to 0 °C.
Then, a solution of trityl chloride (128 mmol, 35.7 g) in DCM (800 mL) was added slowly and dropwise under thorough stirring that was continued overnight while allowing the reaction to reach room temperature. The reaction mixture was concentrated to half the volume, extracted with an aqueous saturated sodium bicarbonate solution (4x 1.0 L) and dried over MgSO 4 . After filtration and solvent evaporation P1 (50.0 g, 128 mmol) was obtained in quantitative yield as a pale yellow oil. 1 H NMR (300 MHz, CDCl 3 ) δ 7.53 -7.44 (m, 6H), 7.32 -7.23 (m, 6H), 7.23 -7.14 (m, 3H), 3.65 -3.56 (m, 4H), 3.56 -3.45 (m, 4H), 2.83 (td, J = 5.4, 1.6 Hz, 2H), 2.36 (t, J = 5.4 Hz, 2H), 2.08 -1.54 (m, 3H, -NH 2 /-NH-) ppm. 13 
(9H-fluoren-9-yl)methyl (2-(2-(2-(tritylamino)ethoxy)ethoxy)ethyl)carbamate (P2)
P1 (128 mmol, 50.0 g) was dissolved in THF (600 mL) and a solution of K 2 CO 3 (640 mmol, 88.5 g in 600 mL water) was added. 9-fluorenylmethyl chloroformate (Fmoc-Cl) (128 mmol, 33.1 g) was added and the biphasic mixture was stirred vigorously for 16 h, monitored by TLC (EtOAc:Hex 1:1, v/v). After THF evaporation, the organic residue was dissolved in EtOAc (800 mL), washed three times with water and dried over Na 2 A solution of P2 (124 mmol, 76.0 g) and triethylsilane (248 mmol, 39.6 mL) in DCM (1.0 L) was cooled to 0 °C and TFA (10%, 100 mL) was added slowly to avoid raising the solution temperature. TLC monitoring (EtOAc:Hex 1:1 v/v, ninhydrin) showed complete trityl deprotection after 30 min. After evaporating half of the solvent, the TFA was co-evaporated with toluene (2x 300 mL). The crude product was precipitated in diethyl ether (1.3 L) from a DCM solution (130 mL) and the fine white precipitate filtered off and washed with diethyl ether using a fine sintered glass filter to give the TFA salt of P3 (110 mmol, 51.5 g, 88% Figure S1 . 1 
H-NMR of EDS Step 4 (1).

Figure S2. HRMS (ESI-TOF), EDS step 4 (1), m/z: [M + H] + Calcd for
TDS (2)
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The compound 1-(Fluorenyl)-3,11-dioxo-7-(pent-4-ynoyl)-2-oxa-4,7,10-triazatetradecan-14-oic acid, TDS (2), was prepared according to a previously established six-step procedure in our group. 2 The final compound was synthesized as an amorphous white solid in a total yield found 506.2. RP-HPLC analysis (0 − 50% eluent B in 17 min) of compound 2 revealed the product peak at t R = 10.24 min and a purity of 98.9%.
4-Azidobutanoic Acid (3)
This compound (3), was prepared according to a previously established two-step procedure. 3 The first step of this procedure involves inorganic azides and precautions should thus be taken e.g. to avoid excessive heating and direct contact with acid, as HN 3 is volatile, explosive, and highly toxic. The final compound was synthesized as a colorless transparent oil in a final amount of 3.6 g (27.9 mmol, 93% Lysine ε-amine deprotection A few strategies were tried in the attempts of azido-modifying the oligomer C-terminal through modification with 4-azidobutanoic acid. This required an orthogonal amine deprotection that was initially pursued via an N-ε aloc-protected lysine, however, without achieving full aloc deprotection. After coupling of the remaining building blocks, the final oligomer product 6 was obtained. 
Solid-Phase Synthesis (SPS)
Short
Long degradable bis-azido oligomer (7)
A definitive assignment of the 1 H NMR resonance of 7 was made with the assistance of a COSY spectrum. The spectrum of 6 was assigned by analogy with 7. Figure S15 . 1 H-NMR assignment for bis-azide oligomers 7. Table S1 for GPC data. (4) Figure S22 and Table S3 . Figure S22 . Peptide degradation notation (adapted from mass spectrometry) designating potential enzymatic cleavage sites within the GFLG sequence. Table S3 . Observed major MALDI-MS peaks from spectra in Figure S21 and the potential degradation fragments following the notation in Figure S22 . 
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